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Keystone Skills Survey

Position

Next to each skill listed, please check under the appropriate column
whether the skill is needed to do their job adequately and whether you
have the necessary level of skill. Under the 3rd column please indicate
what percent of maintenance/production workers you think have the
necessary skill level.

Is this skill
needed in your
curtent job?

Basic electrical

Advanced electrical

Basic electronics

Advanced electronics

Programmable controls

Machining

Basic welding

Advanced welding

Blueprint reading

Schematic interpretation

Pipe fitting

Hydraulics

Pneumatics

WAG

Troubleshooting
Electrical

Troubleshooting
hechanical

4

Do you have
this dkill?

.

What X of
maint./prod
workers have
skill?



Knowledge of Basic
Controls

Knowledge of Automatic
Control Systems

Knowledge of Automated
Manufacturing

Basic Skill Level

Next to each basic skill listed, please check under the appropriate
column whether yoU think you need help in improving your skill level and
what percent of maintenance workers you think might need that help.

Basic math
(calculations,
decimals, fractions,
percentages)

Do you need
he1p in this
skill area?

What % 9f maint./
production workers
need help in this
skills area?

Advanced math
(61gebra)

Measurement

Reading

Writing

If you need help in the basic skills, would you be willing to
pcIrticipate in classes?

What percent of those who need help do you think would be willing
to participate in classes?

How long have you worked at Keystone?

What is the highest level of education you have completed?

Specialized training/courses taken:



GROUP SKILLS SURVEY

Please indicate familiarity of electrical maintenance personnel with
the following content. Indicate YES if personnel have this skill and
NO if they do not.

Programmable logic controllers? Applications, capabilities, operation,
programming?

YES NO

Control components? Sensors, actuators, processors, motors, reading
basic control circuit diagrams? Pneumatic, hydraulic, and electrical
controls? Numbering systems--binary and hexadecimal?

YES_ NO

Industrial electricity? Electrical power, wiring & control? DC and AC
generators and motors, transformers, electrical distribution, ground
fault, overcurrent protection, industrial w.iring methods and codes. and
the proper use of meters in the high voltage setting?

YES NO

Motor controls? Installation, operation & troubleshooting of various
types of motor controls? Motor starting methods, control pilot
devices, diagram interpretation, basic control circuits, AC reduced
voltage starters. 3-phase, multispeed, DC controllers and methods of
deceleration?

YES NO

Basic electricity--Fundamentals of electricity, electrical safety,
basic switching circaits, meter usage, basics of Ohm's Law, Watt's Law
and simple seriba arid parallel circuits?

YES NO

Basic electricity--Color code, DC and AC theory, Ohm's Law and Watt's
Law in resistive series/parallel combination circuits, magnetism,
inductance, electromagnetism and capacitance? Soldering?

YES NO

Basic electronics? DC and AC operation of industrial electronic
circuits. Basic applications of resistive, capacicive and inductive
networks. Electromagnetic induction, reactance and resonance.
Analysis of circuits using Ohm's Law (review) and Kirchoff's Law.

Operation of PLC circuits.

YES NO

Advanced electronics? Broad understanding of direct and alternating
current circuits and components. The fundamentals of solid state
devices such as transistors, diodes, rectifiers, SCR's triacs, FETs,
and unijunctions, their biasing and circuit applications. Topics in
digital electronics including binary numbers, gates, combinations of
gates to form logical functions, and digital integrated circuits.

YES NO
6
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Management Intervim,

Introductions 111

MCC/CBI background information
Keystone needs asseamment/training
Purpose of meeting/interview 11

We will ask questions to gather background information about the
company, its relationship with the parent, and current business goals.
[to assist us in placing the current project in context, understand the
long term plans for.controle at Keystone, and make the best
recommendation possible for personnel training.]

Structure of interview

GENERAL--KEYSTONE & LONG RANGEmCONTROLS STRATEGY
What is relationship with parent company? What is the current

organisation (refer to chart)? Which people are at the Bath
facility? Is marketing at Bath? What livel of decision making
authority/responsibility exiets at Keystone? Tactical/operational
level? Strategic planning? Capital investments?

What are the current business goals of the Keystone operation? --
Business positioning, new production direction, cost cutting, labor
reduction..

teat are the long range plans for Keystone?

What are the long range plans for controls at Keystone? Probe for
controls strategy and fit within long range plans. Probe expected
magnitude of investment, commitment/final decisionmaking, and variables
impacting investment.
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Deecribe the technical expertise at Keystone. What are the personnel
strengths & weaknesses? (from your perspective)

Describe future organizational direction, personnel changes, changes in
technical or management structure.

SPECIFIC--IMMEDIATE PROJECT GOALS AND IMPLEMENTATION
What are the goals of the clinker storage system? --efficiency,
quality, cost reduction (reduced labor)? What is the ROI for the
project?

What expectations do you have regarding project implementation?
Deecribe project phases. Probe perceived critical success factors,
project hurdles, integration into Keystone operations.

Who is on the project team? Is their a project engineer assigned to
coordinate Keystone activities?

What is the expected involvement of Keystone personnel? Who is
installing the system? Who will support and maintain the system after
startup? Longterm, who will paan future phases of controls
implementation? Probe technical strength and ability to design (or
specify design parameters to a vendor) future controls, integrating
them with resident controls.



What level of training is required to bring the current staff to the
neceseary level of expertise? (There may be technical expertise
within Glant--explore availability if appropriate.]

Are there barriers to training amongst salaried personnel?

SPECIFIC--SKILLS OF MAINTENANCE AND PRODUCTION PERSONNEL
&intim& fterAtians
In your exieting operation, what expectations do you have of
maintenance workers? Operators?

Are maintenance workers meeting those expectations? Operators?

What skills do they have? What level of competence do they have?

Do the maintenance workers/operators serve the entire operation or a
particular area? Do they have broad skills or a particular area of
expertise?

Are additional skills required? Are there areas you perceive require
more training?



Dtp yOu percetve that there may be a need for basic skills training?
Probe potential need for training in basic math skills, measurement,
blueprint reading, industrial electricity..

(In existing operations) Is it your perception that your priorities for
maintenance personnel/Operators are the same as those of their
supervisore and maintenance personnel/Operators themselves? (Probe
here a. bit George's interest in basic training for his people.)

If they differ, mby do you think that is?

HOW Clink= Storame System
Are there barriers to the acceptance of the clinker storage system?

Amonget supervisors?

Amongst hourly personnel?

AkoitAIN
i voA'

Does the union fully support all aepecte of the project? What is the
union response to personnel acquiring new skills for new job
responsibilities?



How would you gauge peroonnel response to automation and technology?
Probe fears.

Are there barriers to training amongst hourly personnel?

What are the union issues reliiive to training? Is the union
supportive of training? Are there guidelines/restrictions we Should be
aware of? Length of training? Who gets trained? Incentive systems?

What kinds of training have'personnel (all levels) been involved in in
the pest? Formal? Informal? 0n-site? Off-site?

ASSESSMENT KEYSTONE NEEDS / SPECIFICS NCC ASSESSMENT
What type of training support are you looking for from us?

Personnel? Scope? Plantwide to educate all personnel potentially
impacted now and in the future?

Management awareness, controls strategy, cost justification?

PLC programming, operation, and troubleshooting?



Technology implementation/supervisory & qc issues?

Customized training on Keystone PLC application?

On-site? Off-site? On-hours? Off-hours?

What type of additional support will you need to implement this and
other automation projects? Just training or other technical assistance
for project implementation?

INFO ON NEEDS ASSESSMENT PLAN
Review agenda. Discuss survey and interviews.
Plan reviewed with George & Ron.

We plan to conduct similar interviews with K. Wentzel's group,
supervisors, and maintenance and production personnel. We will probe
deeper into current plant operations/practices and work to further
identify needs. Specific interview questions to be asked hourly
workers reviewed with George & Ron.

(Probing here management comfort level with approach.)
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Technical St& Interview

Introductions - name, position

NCC/CBI background information
Keystone needs assesament/training
Purpose of meeting/interview
Structure of interview
Tape record interview

Describe the primary function of the laboratory group at Keystone.

Identify individual roles/job responsibilities.

What are the long range plans for the laboratory gr4up?
Probe targeted activities for the group and identify projected changes
in personnel / expansion of technical capability.

What is the involvement of the laboratory group In development of the
overall control strategy for the plant?

In the development of the clinker storage system?

(If approw.iate)
What are the long range plans for controls at Keystone?

What are the goals of the clinker storage system?



Will the control systems proposed immediately and longterm improve the
overall quality of the products? Will they impact new product
development?

Are there other process controls whioh could be included in future
projects? Row might these impact laboratory operations?

Describe the teohnical expertise at Keystone. What are the personnel
strengths and weaknesses?

What do you perceive to be management's expectations regarding
implementation of the controls project? What is the expected
involvement of Keystone personnel in the installation and maintenance
of the clinker storage system?

What level of training is required to beAlg the current staff
(salaried/hourly) to the necessary level of expertise?

AP/A°Ai 1)""ts
What is the skill level of the personnel in the lab group? Does anyone
have experience and training in controls? Ara there other training
needs (for the lab group) which should be addressed?

In existing operations, what is the akill level of maintenance workers
and operators? Are there areas you perceive require training?

1 4



Do you perceive there may be a need for basic skills training?

For the controls project, what type of skills training for maintenance
and production personnel do you perceive to be of greatest need?

Are there barriers to the acceptance of the clinker storage system?
Amongst supervisory personnel? Amongst hourly employees?

Are there barriers to training? Amongst supervisory personnel?
Amovast hourly employees?

What type of support would you like to see at Keystone to assist with
the implementation of the clinker storage system and other automation
projects?

What type of assistance would be of greatest benefit to the lab group?

keyques2/1/lotus 17



Maintenance/Rroduction) Supervisors
*Note: Items in normal print for production supervisors' interview
only.

Introduationa - name, position

NCC/CBI background information
Keystone needs assessment/training
Purrose of meeting/interview
Structure of interview
Tape record interview

Describe the primary function of the maintenance [production] group at
Keystone.

Identify individual roles/job responsibilities.

What are the goals of the clinker storage system?

What are your expectations regarding implementation of the clinker
storage system project and future controls projects? What do you
expect will be the involvement of Keystone personnel in the
installation and maintenance of controls projects?

Wio is on the clinker system project team?

EximIins Oper4Iiclia
In your existing operation, what expectations do you have of
maintenance [production] workers?

Are they meeting those expectations?

16



What skills do they have? What level of competence do they have?

What skills are production workers lacking?

Do the maintenance (production) workers serve the entire operation or a
particular area? bo they have broad skills or a particular area of
expertise?

Pakk AANALA

What happens when there is a maintenance problem? What process occurs?
What kind of formal or informal procedures are followed?

What skills are maintenance workers lacking?

Do problem areas exist? Why? Why can't work be done adequately? What
is getting in the way?

Are troubleshooting skills an issue?

What skill areas do you perceive require more training? For production
workers? For maintenance workers?



Do you perceive tilt:x.1 may be a need for basic skills training? (Probe
potential need for training in basic math skills, measurement,
blueprint reading, industrial electricity...)

Is it your perception that your priorities for maintenance personnel
are the same as those of maintenance supervisors and the maintenance
personnel themselves?

If they differ, why do you think that is?

New giinktX fitREAS2 SYztem
Are there barriers to the acceptance of the clinker storaje system?
Amongst supervisors? Amongst hourly personnel?

/AAVVI 64 ihea. 44,44.444)/ wArti.ief &44014441 -e4shavacet-f ?

4444t4444.4a1.4 61, kiatval, favi..24.1,ta ?

Does the union fully support all aspects of the clinker storage systems
project? What is the union response to personnel acquiring new skills
for new job responsibilities?

With implementation of the clinker storage system, how will job
responsibilities/tasks of maintenance [production] personnel change?
What new skills/understandings will be required?

How would you gauge personnel response to automation and technology?
Your own own response? What is your perception of the response by
other maintenance and production supervisors? What is your perception
of the response by hourly personnel. Probe fetkrs.

1 8



Are there barriers to training amongst Keystone personnel? Amongst
supervisory personnel? Amongst hourly employees? What is the
management philosophy regarding training of salaried and hourly
employees?

What are the wlion issues relative to training? Is the union
supportive of training? Are there guidelines/restrictions we should be
aware of? Length of training/ Who gets trained? Incentive systems?

What kinds of training have supervisory personnel been involved in in
the ib.ast? Formal? Informal? On-site? Off-site?

What kinds of training have maintenance personnel been involved in in
the past? Formal? Informal? On-site? Off-site?

What type of training support do you think Keystone will require to
implement this and other automation projects? For maintenance
permonnel? For supervisors? On-site? Off-site? On-hours? Off-
hours? Scope of recommendation. (Probe here interest in basic skills
training.)

What type of additional technical support will be required to implement
this and other automation projects?

keyques2/1/lotus 17



Maintenance Prsonnel

Introductions - name, position

NCC/CSI backglound information
Keystone needs assessment/training
Purpose of meeting/intervior
Structure of interview
Tape record interview

Interview

Describe the primary function of the maintenance group at Keystone.
Identify individual roles/responsibilities.

Haw giUnkra =ma Dystem
The clinker storage system is being installed at Keysetone to decrease
costs, increase quality, and increase plant utilization. The system
is the first phase of a multi-phase project to automate cement
production at Keystone. Automation will involve installation of
control components requiring maintenance. These components may be
unfamiliar to you.

Are you familiar vith PLCs? Application, capabilities, operation,
programming?

EXISTTNG TECHNICAL
Certain prerequisitfiittls and understandings are necessary to benefit
from PLC training.

In order to develop training programs to specifically address your
needs, we need to have a better understanding of your existing
responsibilities, your skill level, and that of your peers.

We are assessing skills of electrical maintenance personnel and will
ask you your perception of the training needs of the group as a whole -
-not your individual needs -- to maximize impact of PLC training and
maintenance and operation of clinker storage system;

What do you perceive to be the understanding of by
maintenance staff?

USE DESCRIPTIVE SHEET HERE

Control components? Sensors, actuators, processors, motors, reading
basic control circuit diagrams? Pneumatic, hydraulic, and electrical
controls? Numbering systemsbine:4 and hexadecimal?

20



Industrial electricity? ilectrical power, wiring_& control? DC and AC
generators and motors, transforners, electrical distribution, ground
fault, overcurrent protection, industrial wiring mothods and codes, and
the proper use of meters in the high voltage setting?

Motor Controls? Installation, operation & troubleshooting of various
types of motor controls? Motor starting mathods control pilot
devices, diagress interpretation, basic control circuits, AC reduced
voltage starters, 3-phase, multispeed, DC controllers and methods of
deceleration?

Basic lectricity I? Fundamentals of electricity, electrical safety,
basic switching circuits, meter usage, basics of Ohm's Law, Watt's Law
and simple series and parallel circuits?

Basic electricity IX? Color code, DC and AC theory, Ohm's Law and
Watt's Law in resistive series/parallel combination circuits,
magnetism, inductance, electromagnetism and capacitance? Soldering?

Basic electronics? DC and AC operation of industrial electronic
circuits. Basic applications of resistive, capacitive and inductive
networks. Blectromagnetic induction, reactance and resonance.
Analysis of circuits using OhmPa Law (review) and Eirchoffra Law.
Operation of RLC circuits.

Advanced electronics? Broad understanding of direct and alternating
current circuits and components. The fundamentals of solid state
devices such as transistors, diodes, rectifiers, SCRPs triacs, PETs,
and unijunctions their biasing and circuit applications. Topics in
digital electronics including binary numbers, gates, combinations of
gates to form logical functions, and digital integrated circuits.



EMBLEM SOLVING NEILL%

What expectations are made of you on your job?

Who calls you, lets you know when there's a maintenance problem?

Who do you depend upon for specific information concerning a problem?

What is the sequence of events in solving a pr6blem?

Now about analysing a problem'? What in the sequence of steps you
utilise?

What kind of assistance do you get in solving a problem?

Who provides the most assistaguse?

Do you often utilise a print or schematic to analyse the problem?

Are prints and schematics readily available?



11

What kinds of problems aro typical?

Do they tend more often to be technical problems or basic maintenance
problems?

How often are problems of a system nature as opposed to a specific:
problem?

What is the range of a typical shutdown of an operation for solving a
maintenanc problem?

Do you have ideas for what could be done to shorten that time period?

Who makes the decision on what repairs are to be implemented?

Row often is it a maintenance person?

Row often is it management/suprvisors?

What role does management play in the solution of maintenance problems?

'23
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What about engineering?

What about operators?

Nov often do you cill in woutside everts', to solve a problem?

Are you satisfied with the typical sequence of events in solving
maintenance problems and the resolutions of those problems?

Is there anything that could be done to improve the process?

What changes would you like to se implemented?

INING ISSUES

What most worries you about the installation of the new system?

Automation scares some people for a number of reasons? Do you perceive
that to be the case at Keystone? Why?

Nave you ever been involved in learning additional skills?



As a part of your job or on your own?

What kind of emphasis on training and gaining additional skills is
there within Ievstone?

Why do you think this is?

Are there additional skills necessary for advancement?

What stops people from gaining additional skills?

In developing a plan for a comprehensive training program, there are
several important issues we need to consider.

One of these is trainees' basic skills level. Sometimes when we set up
a particular skill training program, people don't have the necessary
math and/= raading skills to be succscful La the traiuing. It eau Be
even more of a factor when people have been away from school a long
time.

What degree of a problem might exist?

What are the most significant needs?

if we vere to set up a comprehensive training program for maintenance

Or-4-0



workers, what do you think would be the response?

hbat level of interest and participation would we find?

What would motivati people to participate in such a training program?

What obstacles would you see?

What else should we know about the meeds of maintenance workers?

What else should we consider as we're developing the plan for a
training program?



Production Prsonnl

Xutroductions - name, position

MCC/CM background information
Iteysto-a needs assessment/training
Purpose of meeting/interview
Structure of interview
Tape record interview

Interview

Describe the primary function of the production personnel at Keystone.
Identify individual roles/responsibilities.

Ngsi Clinker Storage §ysteni
The clinker storage system is being installed at Keystone to decrease
costs, increase quality, and increase plant utilization. The system
is the first phase of a multi-phase project to automate cement
production at Keystone. Automation will involve installation of
control components requiring maintenance. These components may be
unfamiliar to you.

Row do you thtnk installation of the clinker storage system will impact
your job / your day-to-day responsibilities?

Are you familica with control components? PLCs? Motor controls?
Sensors?

What do you perceive to be the skill level/understanding of controls by
production [maintenance] staff?

What new skills/understanding will be required?

What most worries you about the installation of the new system?

27



Automation scares some people for a number of reasons? Do you perceive
that to be the 0135 at Keystone? Why?

In order to develop training programs to specifically address your
needs, we need to have a better understanding of your existing
responsibilities, your skill level, and that of your peers.

Existing Operations -- Operatgr Skill

What level of skills do typical production workers have?

Is their skill level adequate?

What other skills are required?

Is that clearly recognised?

Maintenance personnel will be required to troubleshoot and maintain
controls. They will participate in greatest amounts of training. We
need your assistance in assessing their skills.

Existing Operations -- Maintenance Skill

What do you do when there's a maintenance problem? Who do you call?

What kinds of problems are typical?



Do you get tho right kind of assistance to get the problems solved?

Who makes the decision to implement particular response actions?

Who do you depend upon for specific information concerning a problem?

What is the sequence of events in getting assistance?

Row quickly and efficiently do the problems get resolved?

How often is there a shutdown of an operation due t, a maintenance
problem?

Do you feel that there is an adequate response system?

Row could it be improved?

Prom your perception is there am adequate maintenance staff?



Do they have the necessary skills to do the job?

What role do you as an operator play in solving ma:Ate:lance problems:

Should you Lave a different kind of role/involvement?

Are you satisfied with the typical sequence of events in solving
maintenance problems and the resolutions of those problems?

Proposed Trainina

Have you ever been involved in learning additional skills?

As a part of your job or on your own?

What kind of emphasis on training and gaining additional skills is
there within Keystone?

Why do you think this is?

Are there additional skills necessary for advancement?

30



hat stops people from gaining additional skills?

Ln developing a plan for a comprehensive training program, there are
-everal important issues we need to consider.

)ne of these is trainees' basic skills level. Sometimes when we set up
particular skill training program, people don't have the necessary
ath and/or reading skills to be successful in the training. It can be
:von more of a factor when people have been away from school a long
Amer.

_hat degree of problem might exist?

:hat are the most significant needs?

If we were to set up a comprehensive training program for production
Amid maintenance workers, what do you think would be the response?

_that level of interest and participation would we find?

What would motivate people to participate in such a training program?

What obstacles would you sae?
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TARKETT, INC
NEEDS ASSESSMENT

Topic: Controls Training for Electrical
Maintenance Personnel
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TARRETT SKILLS SURVEY

In the first column, please indicate your level of familiarity with
adh topic listed. In the second column, please indicate your
department's level of familiarity with each topic listed.

1 = excellent understanding
2 = average understanding, review would be helpful
3 = no understanding

[ MATE. REVIEW 3

Tour Level of
Understanding

Tour Department's
Level of Understanding

1. Simple equations 1 2 3 1 2 3

2. Calculations (+1 -130, 1 2 3 1 2 3

sq rt., & cube root)

3. Fractions 1 2 3 1 2 3

4. Decimals 1 2 3 1 2 3

5. Percents 1 2 3 1 2 3

[ COMPUTER LITERACY 3

6. Basic operation, 1 2 3 1 2 3

DOS commands & directories

[ BASIC ELECTRICITY I 3

7. Fundamentals of electricity 1 2 3 1 2 3

S. Electrical safety 1 .
4, 3 1 2 3

9. Basic switching circuits 1 2 3 1 2 3

10. Meter usage 1 2 3 1 2 3

11. Ohm's law 1 2 3 3, 2 3

12. Watt's law 1 2 3 1 2 3

13. Simple series circuits 1 2 3 1 2 3

14. Simple parallel circuits 1 2 3 1 2 3

[ BASIC ELECTRICITY II 3

15. Color code 1 2 3 1
.. 3

16. DC and AC theory 1 2 3 1 2 3
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17. Resistive series/
parallel circuits

18. Magnetism

19. Inductance

20. Electromagnetism

21. Capacitance

22. Soldering

1 INDUSTRIAL ELECTRICITY ]

23. Electrical power, wiring,
& control

24. Mater usage in high
voltage settings

25. Overcurrent protection

26. DC and AC generators &
motors

27. Transformers

28, Relays & contactors

29. Electrical distribution

30. Ground fault

31. Industrial wiring methods
& codes

32. Interpreting industrial
electrical symbols & line
diagrams (US & German)

-( INDUSTRIAL NEC CODE ]

[ MOTOR CONTROLS ]

33. Installation, operation,
& troubleshooting of
motor controls

34. Motor starting methods

35. Solenoids used for motor
control

36. Diagram interpretation

37. Basic control circuits

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 i 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

.

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

1 2 3 1 2 3

3 4

II

II

II

II

II

II

II

II

II

II

II

II

I

II

II

II



1

II38. 3-Phase, multispeed 1
controllers

II39. Control devices at Tarkett 1

40. Reversing circuits 1

II41. AC reduced voltage starters 1

42. Accelerating and dscelar- 1
IIsting methods & circuits

43. Applied DC systems at 1
Tarkett

II44. Preventative maintenance & 1
troubleshooting of motor
controls

[ BASIC CONTROL CONCEPTS 3

45. Control components 1
(i.e. control valves,
flow meters, & pressure
switches)

1

II46. Sensors (i.e. switches, 1
capacitiviVinductive
sensors)

47. Actuators -- Electric 1

48. Actuators -- Hydraulic 1

49. Actuators -- Pneumatic 1

II

50. Processors (i.e.
microprocessors, mini-

1

computers, single
board computers)

51. Reading control circuit 1
diagrams

52. Pneumatic control symbols 1

53. Hydraulic control symbols 1

II54. Electrical control symbols 1

55. Numbering systems 1
(binary 6 hexadecimal)

56. Plow charts 1

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 '1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1' 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3

2 3 1 2 3
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[ BLUEPRINT mum REVIEW 1

57. Reading & troubleshooting 1
schematic diagrams

2 3 1 2 3

58. Reading & troubleshooting 1
single line diagrams?

2 3 1 2 3

59. Reading & trodbloshooting 1 2 3 1 2 3
Reliance Electric drawings

60. Reading & troubleshooting 1
foreign drawings i.e. Siemens

2 3 1 2 3

[ BLECTRONICS ]
-

61. DC and AC operation of 1
industrial electronic circuits

2 3 1 2 3

62. Resistive, rapacitive, & 3.

inductive network applications
2 3 1 2 3

63. DC & AC circuits/components 1 2 3 1 2 3

64. Solid state devices, their 1
biasing & circuit
applications

2 3 1 2 3

65. Gates, combinations of 1
gates to form logical func-

2 3 1 2 3

tions, & digital integrated circuits

[ PROGRAMMABLE LOGIC CONTROLLERS ]

66. Programmable logic con- 1
trollers. Capabilities,
operation, & troubleshooting

2 3 1 2 3

67. Reading PLC ladder dia- 1
grams--General

2 3 1 2 3

68. Reading PLC ladder dia- 1
grams--Allen Bradley

2 3 1 2 3

69. Reading PLC ladder dia- 1
grams--Siemens

2 3 1 2 3

SIMPLE PLC PROGRAMMING
(NO/NC coils, latches)

70. With handheld programmer? 1 2 3 1 2 3

71. W/Allen Bradley PC software? 1 2 3 1 2 3

72. W/Siemens PC software? 1 2 3 1 2 3

73. W/other PC software 1
(which one)?

2 3 1 2 3
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Tarkett Interview Questions

Describe the primary function of the maintenance group at Tarkett.
Identify individual roles/responsibilities.

ENSILEM NOLVINO MILLI

What expectations are made of you on your job?

Who calls you, lets you know when there's a maintenance problem?

What is the sequence of events in solvihg a problem?

Hoy about analyzing a problem? What is the sequence of events you
utilize?

What kind of assistance do you get in solving a problem?

Do you often utilize a print or schematic in solving a problem?

What kinds of problems are typical?

Do they tend more often to be technical problems or basic maintenance
problems?

How often are problems of a system nature as opposed to a specific
nature?

What is the range of a typical shutdown of an operation for solving a
maintenance problem?

Do you have ideas for what could be done to shorten that time period?

Who makes the decision on what repairs are to be implemented?



What role do the following play in the solution of maintenance

problems--
Management?

Engineering?

Operators?

How often do you call in outside experts to solve a problem?

Are you satisfied with the typical sequence of events in solving

mairitenance problems and the resolution of those problems?

Is there anything that could be done to improve the rrocess?

What changes would you recommend?

TRAININg Immo
Technology scares some people for a number of reasons? Do you perceive

that to be the case at Tarkett?

Have you ever been involved in learning additional skills?

On the job or on your own?

What kind of emphasis on training and gaining additional skills is

there at Tarkett?

Why do you think this is?

What skills are necessary for advancement?

What stops people from getting additional skills?

In developing a plan for a comprehensive
training program,

there are

several important issues we need to consider.

one of these is trainees' basic skills level. Sometimes when we set up

a particular skill training program,
people don't have the necessary



math and/or reading skills to be successful in the training. It can be
even more of a factor when people have been away from school a long
time?

What degTee of a problem do you think exists?

What are the most significant needs?

If NCC was to set up a comprehensive training program on controls, what
do you think would be the response?

What level of interest and participation would we find?

What would motivate people to participate?

What obstacles would you see?

What else should we consider as we're developing the plan for a
training program?

tark/1/51



DENT MANUFACTURING
NEEDS ASSESSMENT

Topic: Math. for Machine
Tool Operators



I.

1 I +

A 55 e Sstmeiv1/4 *or Momi-N.;04\ extrlo to

DENT MATH ASSESSMENT

Express the fractions in each of the following sets as equivalent fractions hay
ing the least common denominator.

a. 2 -1 94 16 32
± 9

16 ' 32 64 c,a 2 23
10 4 25 20

Add or subtract each of the following values. Express the answers in lowest
terms.

+

11
g- 20 5

Multiply br divide each of the following values. Express the answers in low-
est terms.

b . A x x24 5 3

e. 1- X 20 X 5 116 2

14
+

7
111-6"

I 9 17 9
" " 32 24

How many complete pieces can be blanked from a strip of aluminum 72 inches

long if each stamping requires 1 3/8 inches of material plus an Clowance of

3/4 inch at one end of the strip?

.4



6 Compute dimensions A, B, C, D, and E of the support .bracket shown. All
dim' ens:ions are given in inches.

Is

0 0 0 0
.1...TYPIC4L 4 PLACES

lea

Express each of the following common fractions as decimal fractions. Wherev.
necessary, round the answers to 3 decimal places.

d -2-25
23
20

7 Express each of the following decimal fractions as common fractions in low-
' est terms.

b. 0.525 e. 0.0075

Add or subtract each of the following values.

C. 0.006 + 12.3 + 0.0009

e. 23 + 0.0007 + 0.007 + 0.4

g. 0.1863 0.0419

i. 0.009 0.0068

.13



1

1

1

1

I H.

Multiply or divide each of the following values. Round the answer to 4 deo-
imal places whete necessary.

b. 3.63 X 2.30

d. 0.005 X 0.180

ID. Raise each of the following values to the indicat-24 powers.

1

b. 0.503

f. '0.85 + 0.39

9.0098 + 5.036.

Determine the whole number roots of each of the following values asbldicatect.

b. Zrei .

A shaft is turned in a lathe at 120 revolutions per minute. The cutting tool
advances 0.030 inch per revolution. How long is the length of cut along the
shaft at the end of 3.5 minutes?

e. j39.2)---1-1725

14



Solve the following problems. Use 3.14. Round answers to 2 decimal places.

13 Find the metal area of this washer. All dimension.; re in millimeters.

AistrX R2

14 Pt. Find the volume of this pin. AU dimensions are in inches.

Is

Volume of cylinder ir X 112 X H
Volume of cone 0.2618 X D2 X H

0.65 R

1.30 D

1

kkow .adWCNN

0.50

MC' skeA 41 Chain # /.n3
6oes k\va_ vp`oN \N

For each measurement fmd

a. the degree of precision.
b. the value which is equal to or less than the range of values.

e. the value which is greater than the range of values.

1. 4.3"
2. 1.62"

5. 15.885"

a._.--



I to, iktermine the maximum and
minimum permisale wall thick- .

peas of the steel sleeve shown.
All dimensions are in millimeters.

maximum

ALL THICKNESS

20.50! 0.01 DIA
26.20 I 0.05 DIA

Read measurements ap on the enlarged fractional-Inds rule shown.

It I -"4 0

a. c. d.

- 1. m. n.

Read the decimal-inch vernier caliper measurements for the following
iettings.

a.

MAIN SCALE

7 8

o 5 10 15 20 25

VERNIER SCALE

19.

MAIN SCALE

5
T 9 9 2 3 4

0 5 10 15 20 25

VERNtER SCALE

0.001-inch Micrometer
Read the settings on the following 0.001-inch micrometer scales..

4

6

R2,a.

1.0 DeStrAW..
CCAN. t1t*3-

ViA.T0114/Aer*



at)13A gar

aa.

az.

All dimensions are in inches.
Find the volume.

Volume (2a e)bh
MD

Substitute the given numbers for letters and ruad the value for each of the
following expressions.
a. Find (5a + 6b) 4b when o off4 and b 5.

b. Find 3xy (2x y) when x 6 and y 3.
a

Solve for the unknown in each of the following equations uemg one of the
six principles of equality. Check each answer.

a.x+ 121.33

-e. 14.3 arx + 53.6

m. s2 81

a.4117 5

In each of the following formulas, substitute given numerical values for letter
values and solve for the unknown and check. Calculate answers to 3 decimal
places where necessary.

d. c 11:17-61 . Solve for b when a 8.000 and c 10.000.

4 7

Mit



Rearrange each of the following formulas in terms of the desiznated letter.

c. Af D I.6155P #49W. Solve for W.

D2Nt yip Solve forD.

u 50kve. scorv=

I as- Analyze each of the following problems to determine whether the problem

is a direct or inverse proportion and solve.

a. A reamer tapers 0.0975 inch along a 3.2625.1nch length. What is the

amount of taper along a 2.1250.inch length?

b. A machine produces 2550 parts in 8.5 hours. How many parts are produced

by the machine in 10 hours?
c. Of two gears that mesh, one gesr with 12 teeth revolves at 420 rpm. What

is the revolutions per minute of the other gear which has 26 teeth?

a(p

a%9

Solve the following cutting speed and gear problems.

A steel shaft 2.300 inches in diameter is turned in a lathe at 250 rpm.
Determine the cutting speed to the nearer whole number.

c ,3.141&DN
12

Express 68.85 . as degrees and minutes.

Express 37°23 as decimal degrees to 2 decimal places.

s



aq

3D

SI

With reference to 1.1, name the sides of each of the following triangles as
opposite, adjacent, or hypotenuse.
a. b.

Determine the functions of the following angles.
a. sin 226

d. tan 0°21'
e. cos 63°1W
f. tan 1e24'

Determine the values of LA in detimal.degrees to 2 decimal places that cor-
respond to the following functions.
a. sin A 0.72847
b. tan A 1.3925

c. cos A *, 0.340 38

Solve the following problems. Compute angles to the nearer minute in
triangles with English unit tides. Compute angles to the nearer hundredth
degree in triangles with metric unit sides. Compute sides to 3 decimal places.
a. Determine LA. All dimensions b. Determine side a. All dimensionsare in inches. are in inches.

5.920

I- 6_350-44 f. All dimersions are in inches.

(1) Determine LA.

(2) Determine LB.
(3) Determine side c.

11110. ........1

4N
22200

f
LB

9.370 4 9



33 a

Refer to tbe points plotted on the
illustrated Cartesian Coordinate
plane. Write the x and y coordinates
of the following points, A-M.
A - m

B I
C m 41 III

D K
E L
F M

G

10

40 41 -7 :4 -3 -0 -a -1 40

-s

-e

5tr


